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The diagnostic value of tL ansesophageal two-dimensional
echocardiography is described in 32 patients in whom
precordial echocardiography or angiography, or both,
failed to establish a definitive diagnosis. All attempted
transesophageal studies were completed without com-
plication and the referral question was definitively an-
swered. Nineteen patients were subsequently submitted
to surgery. In 18 of them, the transesophageal echocar-
diographic diagnoses were proven correct; in 1 patient,
Transesophageal echocardiography was developed to sup-
plement inadequate precordial echocardiographic exami-
nations (1). However, when the technique became available
most investigators used it as a monitoring tool in uncon-
scious patients during surgery (2-9). Thus, experience with
this technique for diagnostic purposes is limited (10-12).
In this report we describe the indications and diagnostic
benefits of transesophageal echocardiography.
Methods
Study patients. During I year, we studied 32 patients
(17 to 80 years old; 16 women and 16 men) referred for
transesophageal two-dimensional echocardiography because
precordial echocardiography was inadequate or because car-
diac catheterization was inadequate or unjustified, or both.
Informed consent was obtained from each patient before the
examination. None of the patients had a history of swal-
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the diagnosis was proven partially incorrect. In the 13
unoperated patients the transesophageal echocardio-
graphic diagnoses were not independently confirmed but
were assumed correct because incontrovertible images
were obtained. These results indicate that transesopha-
geal echocardiography significantly extends the diag-
nostic capabilities of echocardiography.
(J Am CoIl Cardiol 1986;8:975-9)
lowing problems or esophageal disease. In five patients, a
precise anatomic evaluation of aortic valvular and subval-
vular disease was requested; and in another five patients,
confirmation of an abnormality in the aortic root was de-
sired. Eleven patients were referred for documentation of
valve vegetations because of suspected infective endocar-
ditis, while another II patients had a suspected intracardiac
mass lesion.
Echocardiography. We used a 3 or 5 MHz transducer
mounted at the tip of a commercially available adult gas-
troscope and interfaced with a Hewlett-Packard ultrasono-
graph (HP 77020 AC). The patients fasted for 8 hours and
no premedication was given. As a local anesthetic, 50 to
100 mg of 10% topical lidocaine was administered to the
patient's hypopharynx.
Results
Transesophageal echocardiography was performed 38
times: once in 27 patients, twice in 4 patients and 3 times
in I patient. The repeat examinations were necessary to
monitor therapy. No examination lasted longer than 15 min-
utes. Patients were able to swallow the transducer without
vomiting or other complications. All attempted studies were
completed and the clinical question was answered. In 18 of
19 patients subsequently submitted to surgery, the trans-
esophageal echocardiographic diagnoses were proven to be
correct; in I patient the diagnosis was proven partially in-
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correct and this case is discussed later. In the other 13
pat ients studied, the correct dia gnosis was not independently
confirmed but was probably correct because incontrovertible
images were obtained .
Suspected aortic valvular or subvalvular disease. In
four of the five patients referred for evaluation of aortic
valvular or subvalvular disea se, transesophageal echocardi-
ography revealed new information that facilitated subse-
quent surgical management: visualization of severe mitrai
valve disea se in one ; demonstration of the supraanular origin
of an aortic mycotic aneurysm associated with dehi scence
of a Hancock valve prosthesis in one ; and precise knowledge
of the subaortic obstruction in two. In one patient trans-
esophageal echocardiography sugges ted aortic insufficiency
Figure I. Transesophageal two-dimensional echocardiograms (5
MHz transducer) obtained in a patient with a suspected saccular
aneurysm of the aorta. A, The transducer at the level of the aortic
arch (Ao) reveals a large saccular aneurysm (asterisk) which gives
access to the left pulmonary artery (ar row). B, The cross-sectional
view with the transducer advanced somewhat deeper into the
esophagus reveals an obstruction of the main pulmonary artery
caused by the aneurysm (asterisk). AoY = aortic valve; PY
pulmonary valve; RPA = right pulmonary artery.
because images of the aortic root were interpreted to show
exaggerated motion and redundanc y of the aortic leaflet s.
Becau se the patient was hemodynamically unstable , angi-
ography was not attempted. Direct surgica l inspection con-
firmed aortic insufficiency, but the cau se was a tran sver se
dissection of the aortic root (whose intimal flap was the
abnormality seen on the tran sesophageal echocardiogram)
and the valve leaflet s were norm al.
Suspected aortic root or arch disease. In the five pa-
tients referred for evaluation of aortic root disease , tran s-
eso phageal echocardiograph y corre ctl y excluded dissection
in one patient and diagno sed it and its site of origin in
another. A residual coarctation was diagnosed once and in
one patient a large thrombus was seen around a valved aortic
conduit. In one patient, the existence of a saccular aneurysm
of the aortic arch and the site of its connection through a
Figure 2. Transesophageal two-dimensional echocardiograms (3
MHz transducer) obtained in a patient with an aortic valve pros-
thesis and a history of infective endocarditis. A, The four chamber
image is normal. B, When the transducer tip is tilted slightly
upward a mycotic aneurysm (aster isk) is noted between the left
atrium (LA) and left ventricular (LY) outflow tract adjacent to the
anterior mitral valve leaflet.
lACC Vol. 8, No.4
October 1986:975-9
GUSSENHOVEN ET AL.
TRANSESOPHAGEAL ECHOCARDIOGRAPHY
977
fistula to the left pulmonary artery was demonstrated (Fig.
1). Additional preoperative studies already scheduled (an-
giography and computed tomography) were then deemed
unnecessary. Surgery was promptly performed and con-
firmed the transesophageal echocardiographic findings.
Suspected endocarditis. Among the 11 patients referred
with suspected endocarditis, transesophageal echocardiog-
raphy discovered no evidence for the diagnosis in 6, but
revealed lesions in 5. In two patients vegetations of the
mitral valve consistent with infective endocarditis were seen.
In another patient, a disruption of the fibrous continuity
between the aortic and mitral valve leaflets was noted which
gave access to a large mycotic aneurysm between the left
atrium and aortic root (Fig. 2). In two patients, lesions were
noted in the aorta: a mycotic aortic sinus aneurysm in one
and a mass lesion within the dilated aorta in the other
(Fig. 3).
Suspected mass lesions. In the 11 patients referred with
a suspected mass lesion, transesophageal echocardiography
confirmed the presence and size of a mass in 3 patients: a
mitral valve mass in 2 and multiple left atrial clots in 1 (Fig.
4). In the other eight patients, no mass was seen despite
multiple images of excellent resolution in the suspected area.
Figure 3. Transesophageal two-dimensional echocardiograms (5
MHz transducer) obtained in a patient with a history of infective
endocarditis. A, The long-axis view shows an apparently normal
intracardiac geometry surrounded by a large amount of pericardial
effusion (PE). B, Directing the beam to the aortic (Ao) root, a
huge ascending aorta is visualized. Serial cross sections in this
region revealed highly reflective echo structures (A and B, arrow)
in the area of the right sinus of Valsalva. C, A mass lesion is seen
within the dilated aorta which has "soft" echo characteristics
(open arrow). D, A further superior tilt of the transducer shows
a normal caliber of the ascending aorta distal to the dilated part
(arrow). Abbreviations as in Figures I and 2.
Discussion
We believe that diagnostic transesophageal echocardi-
ography has had slow acceptance because of concern about
discomfort and risk to conscious patients. Although the ini-
tial pharyngeal passage may be unpleasant, once the probe
advances into the esophagus, the procedure is well tolerated.
None of our patients prevented us from completing the
transesophageal study or refused restudy. The only pub-
lished complication of transesophageal echocardiography is
unilateral, transient vocal cord paralysis in two neurosurg-
978 GUSSENHOVEN ET AL.
TRANSESOPHAGEAL ECHOCARDIOGRAPHY
JACC Vol. 8. No.4
October 1986:975-9
Figure 4. Transesophageal two-dimensional echocardiograms (3
and 5 MHz transducers, respectively) obtained in a patient with
mitralvalvestenosisand a historyof peripheral embolism. A, Two
mass lesions are identified in the left atrium (LA): one superiorly
near the entrance of the right pulmonary veins (arrow 1) and one
at the junction of the left atrial appendage (arrow 2). B, The cross
sections obtained after 3 months of anticoagulant therapy reveal
the resolution of both mass lesions. Abbreviations as in Figure I.
ical patients after hours of transesophageal echocardio-
graphic monitoring. These patients were receiving general
anesthesia and were positioned with extreme neck flexion
(13).
Indications. All of our patients were referred because
of inadequacy of precordial echocardiographic investiga-
tions or other conventional diagnostic procedures, or both.
Well known reasons for inadequate precordial echocardio-
graphic images are obesity, emphysema and chest wall
changes common in old age (14). Another important indi-
cation for transesophageal echocardiography is limitation of
the precordial echocardiographic investigation by interpo-
sition of a prosthetic valve (Fig. 2). Transesophageal echo-
cardiography consistently overcomes all these difficulties
by avoiding intervening structures and providing unique
cross sections. It also may occasionally eliminate the need
for preoperative angiography. Identification of a residual
coarctation in one patient explained high blood pressures in
the arms. In two other patients, unequivocal demonstration
of an aortic root dissection and a saccular aneurysm per-
mitted immediate surgery (Fig. I). Similarly, documenta-
tion of the presence and extent of destructive lesions due to
infective endocarditis may spare some patients angiography.
In this category of patients the conventional preoperative
investigation procedures may be particularly prone to failure
in assessing the exact nature of the destruction (15).
Conclusions. Our experience with two-dimensional
transesophageal echocardiography indicates that it can be
of unequivocal importance in establishing a definitive di-
agnosis of cardiothoracic disease, when other diagnostic
methods prove inadequate. In certain patients, transesopha-
geal echocardiography will facilitate timely surgical inter-
vention without the potential hazard of cardiac catheteriza-
tion. Transesophageal echocardiography is a well tolerated
technique that significantly extends the diagnostic capabil-
ities of echocardiography and should be considered when-
ever precordial echocardiography or other cardiac studies
are deemed inadequate.
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